Expression of a vegetative-storage-protein gene from Arabidopsis is regulated by copper, senescence and ozone.
Emerging data suggest that the mechanisms regulating plant copper homeostasis could be implicated in stress and senescence signal transduction pathways. To gain insight into copper-modulated patterns of gene expression, copper-treated Arabidopsis thaliana (L.) Heynh. plants were analysed by mRNA differential display. The experimental conditions were selected using aggregation of ribulose-1,5-bisphosphate carboxylase-oxygenase (Rubisco) as a molecular sensor to monitor copper-induced oxidative stress. Two copper-induced messengers encoding a vegetative storage protein (VSP2) were isolated by this technique. Both clones differed in the length of their 3'-untranslated region according to the presence of two polyadenylation signals in this region. VSP2 expression was further studied under natural senescence and various conditions causing oxidative stress, such as ozone exposure, paraquat and H2O2 treatments. The expression of other messengers related to copper homeostasis and detoxification processes was followed in parallel to that of VSP2. Here, we describe specific gene-expression responses to copper treatment, and present arguments connecting copper homeostasis, senescence and antioxidative responses in plants. Our results are consistent with the role of VSPs as temporary nitrogen-storage proteins which accumulate if nutrients are abundant, either in developing organs or in cotyledons and mature leaves subjected to generalized protein mobilization, such as those conditions created under severe oxidative stress.